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(54) issm<omi mcMKcf^ik^m 



/h$V^3^. mieSiS?! 2 0tCTLMS7;Wd'UXA 
izX *) 9 -^rm^mWk^o J: 5 fc. liJ^SS 1 1 6 




(2 

1 

y h^m^ii ^yh Lfz^m^m 1 mmimifz^ 
izr)U::f0XAi^i'hi^i,<h?>b ^ t ^ 
mst i-hmm 1 3 ^-rtiiptssi^ 

'ft?!. 

^m3<o\,^-rtU}-tzm,mitm. 
im$m7] mms^msmm^mihii^Mzx 

tu)^z§mmftm. 

^J^^z§^Mffmits. 40 

mm^tmmi. m^m^mim^^x^mm^m. 

imm 1 1 ] mmmmxii.mmimcr/j'-^j: < t 
ii-uiizm^ 1 jb^^8ff>ui^Mzm!Lffym{t 



!^^2 00 0-9 1 96 5 

2 

[i5S«JS 121 ^ y XfliScS^iKS^ff 9 )''v;«6<7)r;l^ 
:^'JXASr3Si-i,^^^^A^^)|,A»SA>^4!lJ^L., -iO*") 

^mzm-^i^x^tiTtutfv XAimm-tzt 

im^ 13] T)vd^) XA^^th'&m^hh t 
mm^tihtx'R L s T/prf y xAtT -y rmsm 

jUS^rffu, 7;U3'UXA5r^-fSie®*<J)l.i:f1^ 
t L M S T^Prr U XA{CT y r^SS:S^i^®:i& 

[mimi4] RLSr/Urf»JXA(Cffl(,^SSaJ^iS: 

;^3-uxA5:^^^-^^g*^^>l, tfflgi-s - 1 ^^t^a 
t -r&isisi^ 1 2 jb^issfl 1 4 o:>\,^-rtU}>izsmcom 

im-mi 6 1 wMm^m2mmii o^b^^^mm 
:^^yhL. :fj'^yhUzJei^ij^mimm^mitzi^ 

^t-r&it^i 2:j!>si3ciBi Am^^tLMztm 

imm 1 7 ] M^m^sriss: t . ^mi^ioasffl 

1 glfi5riS;t)t%^tcr;l>d-y XAJr^gsg-rSiCJSI 
[11^18] ^JIffi-^*>^3Slffl^MtS*^*Hc 

X *) . mLffimmij^i^m i mm^msithz t $:mLt 
urn. 

[00011 

)ifii^xxAt;fflv^<i>itS#il:S&t/^l:Jrffi(c^ 

[0002] 

imi^<mm]mmmi^x7-Mzii\,^x. mrnm^ty 

ttx^mmiz^m^iih. m<omm\immm 
<ryM:^izX'^xm^j:hfzif). wsim&x'ii. m^m± 
im\-^iz^mmzt. 

[00031 nn-r^ =J^)Vmi 

vmm:\i. mn±ifs.^^^z^mu:itt. sfHH 
(m^fm^zmhm(m&)^wmt.z^j:^ . =r-9<r> 

[ 0 0 0 4 1 OT, mkmm(nmmji/m\.zr>\^ 



(3) 



1^^2000-9 1965 



[ 0 0 0 5 ] 0 7 izmmm(nx-m^\i. ass 

[ 0 0 0 6 1 ifc, A^)fi^«, T ^ =J9)Vm^A.\Z 

uzx-hm\±, Tii^^/i^mmizx. ^ yrm. 

[0007]^ •yrm.mmm.^ixfz^m^'.i. r 
i 'yi^)^m-^s^zxm.^ix. m-^ixfcm^ 
T. ^mm^i tv%3) w«3S9ai^T-f'>'^';i' 

S-^<7)m*«t J: 0 . 3*<tlS*^^.j*fi$iTi::fi^*^'tt^ 

1 0 0 0 8 ] ^ ^ t% -«tc . mt^mmcmismi. 

^^mLx\^h^. v\y--y'/mmmmmim^ 
xmatsm^^d.fxv. \-\y-->ym^^m^^m 
Lx\^hwm^vv--yywmmxf . jt-x-e-v-'S: 

^mLX\^h}miJ^ y-fe- v'ffllSItiif^. 
[0009] mmm^c 1 ^X'mi^-i y f- 1 2 

ms^izK-n^tih. 

[00 101 -fLT, T'f>'':5';l'j«»S13{CT, m. 

[00 11] -etT, «Segftl?14(CT. RLS (Re 
cursive Least Square) T iVrl ^} XK^(rM%<^T )V-:i 

ieiisti/civy;Kyp^»}Hu<o^'»/r^st*><i,, 9',r 
[0 0 121 ^<oJ:dt:, ^m<rmmmt. fff^oyr 



[00131 

[%HB*^)Ki?;L<tottSPS] ;CT'. RLST/l^rf 

A^. :?-yTfiygSgilc7)jmi:**^V\ --n. LMS (Le 
ast Mean Square) T^l'd'DXAii. ^UWfM^Ji^^ifi 

[0014] Whfn^\m\t. f-ib^tbt^titc l ocor 

10 tm^^imtmnm<mm(m±mhztii^x'^^j: 

[0015] :^^miU'i}^^Aizmi^X^j:t^tifzi><OX' 

m(r>mM&rfimL. mmcom)izmm'h:it^^x'^ 

[00161 

iz. ^mm. mMcox^^m^m^t. m^mzm 

20 

[0017] ■ 

iwM<ms&<mm] ■4^mfr>mi<Dmmizm&mt 
mmmm.<r)m^^^t . r)v^^)xj^^^ 
^m^%mAzm-:5\^xmimsm-Wi<n\^^fds> 
h. 

[00181 *?6BJ«om2«^®»<i. 0 1 cnm^cnm^ 

u^no^im^^^t . \.Msrivd^}XMzx 

T)V^')XMMm^mi.. mm^&).zX7}V^'JX 

j^i^-timifihhh.m.^ixhtx'V^imm 

^mwRL. n'&^mzx7i\^^^)xj^i:^-th'i^ 

[0019] :iixt>cr>mW.zi. 0 , ^Jlfi-^A^iafflJ: 0 

■m\^m^\izR\.s7)i'd^)XMzx^x9 •yrm.'kn 

40 ai L . ^fl^A'^tt <i: 0 fiv ^^\,z LMS r;Pd- y X 

^e5r*IJ^fL^*<4>. L*>t>. ^'•yr«gcMfi«S» 
fiSrB'M L , l5l«c7^tiB|a!-r ^ t ifiX't h . 
[00201 ^^^<r>m<r)Wm.\i. V^2<ryfmcrmt 

[00211 COffljSfcJ: 0. saflyas-wsxSvii: 

ifx'%h<r>x\ immkm^Ltz^\,z\!c'<jm.im 

50 <-r&::t*^-Cg=. RLS7;P:J»JXA2:fflV^SKS«r 



(4 

5 

[0022] ^mmAcomii. m i ff)mn^ 

[0023] zmmzx o . mtmrnrnx 'o-x^ 

i}^T^.m*)m^^i:m.-thzt^^x'^h. lo 
[00241 ^^mcomscommii, m i cosaw^ 

[0025] ;iff)mmzx o . ^m^t^mx 

cnmLX*). ^t,izvmm.<nmmctm%mm<m 20 
s. 

[0026] *i6i!B<osg6<^)®«i(i. m 1 <mmm 

[0027] :i<r)mmzi. 0 . PJIfi^toaSfit:^-:? 
v^T. :?-yr^<0J8lrfc:fiEffl-rST;u:^yXA-&fl^ 30 

;t ?. ^ t A-'T'g^ KnX'.W.A (rytmX *) . ? t,\.ztmM 

[0028] :ifm^mi<r>wmt. 'm i ^osaj^igig 
e>(r)mk(n\^'nti}^<rm^mzii\.^x. ^iift^*^'^3 
mmmt hi)^Mzx *) . «s<opa*»^,» i mm 

[0029] zcommzx <o . mmmzm-^\.^x . ^ 

ifi<rms^hts:hmk^mmh:L\LWX'%h(r>x:. 40 
ig4 c^®« J: •? . $ t^\,zm^<r>m.Wi mmm 

[0030] ifmm%9,<fmmi.. m i (rmms^ 

[0031] icomt i "3 . miHlO^IKi^^Kfifc 

LT. :?-yr^tfDse»rt«Mi-sr;ud-uxA^«)# 



!Nf^2000-91965 

6 

[0032] *l|BB<0|g9<O/Sa{CfcltSafi3i8^M 
[0033] WSm'^ 1 0O.^a{ci>{tl.3£Ja^lSS 

mt, mimti§m\'^xmtm<^mimi-hm 
[0034] *5iBflom 1 1 (ommi,z}nf:^m^mi^ 
iz^ 1 io®a:f!)^8 «@a<oi>-m*^^-(bs&^m 
[0035] *iiBfl:7)is 1 2(Dmmizmhmifm 

i±. :?' yr^SI^^»2:ff^/ctf>c7)r;l-d''JXAS:^ 

\'^x^mti>7)\^^*jxM.i:mvii-^im^mh. 

[0036] *5fiKa<7)» 1 3<^l[a»i. m 1 2cO®««0 

tm^^tihtX'R L s r^ud-y XAtT ^' 7 
fijS^$rfi=v\ r;^:^'JXA$r'^ig■r■&^^^s*^'^)•l.fc*•J 

&^ili,t LMSTJl-zfOXMZXiS^-yrmm&SimW. 

[0037] C*i./i>(0:^tc J; 0 , PJM-^A^'Sili 0 
SV^J^^fcRL Sr;l^:/UXAt J: pXif «y r^^© 
ajL, PJHl^*«llfiJ:'9«vt©^tLMsr;i'd'yx 
AizX^X9yrgmintii-r6:itijiX'^h<7)X\ JR. 

fi^B'j«L. miSiffy^izm.-ti>zti/^T^h. 

[00381 *iaBcomi 4<0®aU. m 3<^Ji®<0 

[00391 z<^-mizx *) . ^>MimL^mmz.?>zt 

*^X'th(r>X\ ^■M^^i^Lf^^izit'<m^?:^ 
<thZtii-X'^. RLST)]^::fOXM.im\'^hmSi 

m<i-i,ztti^x'^h. 

[00401 *iiBB«SB 1 5<r)imii. m 1 2<owmn 
^i4(7)imcr>\,^-fM^mitiTmi,z}5ux. mmi 
^tm 1 mm^mtfc^izr)\^:fv XA^^sgf 

[00411 z(r>:f3mtzx 0 . ^m^mmx 
\>^i}^i)^izx*). ^•yrmi<^wmzmi-?>7>i'^o 
xAimt^ztm-^^c^x. m^^j:mmmt 

[0042] *^B3i7)ig 1 ecomma. m 1 2«®a7b 
^i4(omm<D\.^-ftiii-iomtir&izti^^x. m^m 
mfim2mmi*)^^>'^m^:^^yhu ^^yhi 
fz^m^m 1 mmmiti^izT/i^^'jxAi^'t 
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[00431 z<o:mizx o , w^^mmx 

[0044] 1 lommt. m 1 2cDmmn 

[0045] z(o:fimizx 0 . wMm^<r)mM-mizmrf 
th^b ifx'^ hcr,x\mi5 cr>mmx 0 , $ ^. t nz^ 

[0046] *5EBjj£7)m 1 8c7)sans, m 1 2io®ai:r^ 
MS 1 7 co®«ov ^'ttU}Hom\::Jjmizi5\. ^x . ^nm 

[0047] J: 0 , pj|fi^tso%^T , ^J' 

m 1 5 <0H^ J: 0 , $ tJRSi^iOaJI^ t SSMB'J * 

. W(n)=W(n-l) + K(n)e(n) 
K(n)=T(n)/ { l+X(n)T(n)> 
T(n) = P(n-l)X(n)/A 
P(n) = P(n-l)/A-K(n)T(n) 
LMST/l^:/'JXAtfcJtl.Jl^^'"/rmw(n)«. JS^>itl>. 
A*<l^X(n). ^Ki^e(n). «giE^u (0<u 30 [00531 
< 1 ) . aj^n ^fflV^Tt^T^^^i■^ ( 2 ) tT-;fty>5=$ 
W(n)=W{n-l) + uX(n)e(n) 

( msii<m& 1 ) H 1 ti, ^mi(Dm&mm 1 ctjjt 

[00 54] Bitc^t^blltctev^T. JiSfgi 0 
1. SSSSi 0 2&Wiiggio3ti. A:^S-^^i-9- 
:^r;P^»BSE$if-S. r-f v-'^^/i^iSl 0 4tt. A 

1 0 5<i, 1 ^yr)vm^(r>x-nm^\,z9 /r ■ 
^fl^k 2 ^imth . T -f x^;i^s:|g 1 0 6 Ji, 40 

2^yr)vmmmx^mn\iZ9 -/r^it^k 3 ^ 

T'fi''^;u«S^i0 7»i, B-^yryp^JM 
[00551 TYvr^^l/JlimSlOStt, ^-^' yrflggc 

10 0 5 6] 1 0 9ii. SM^om:*Jffi#tc J: 

[0 0 5 71SSIS1 ioj±. mmmi-^yrivm-k^ 



IfiX^h. 

[0048] *f|HBcO|g 1 9 . |g 1 2 <r>Wm 

smi 7co®K<7)v^-fti*H7)iHbirffitcfcv%T. fillico 

[00491 :i<n-m^i^ •) . iWHicoigiifi-^-^Bafflt 
LT, 9vrm^amS{i,zmrrhr)vzi^)xj.^mm 

x.h1}^i)^i:n'x.-fhZ.ti}^X'%h(r>X\ ISl SCO®.^ 

io. ^t^\zu^m^ffym.ithm%mm(m±im 
h^ti?x'%. m*)^m.im.th:itti-x'^h. 
[0050] OT. i^'m(r>mt&<r)mm\z-)\^x . gsM 

TaMmzmih^mmm^Mf^mm\i. j--- r-^ 

[ 0 0 5 1 1 \;XTffymrc\i. mLm\r)\^^') 

Xh,t LTRLSr;l'd'llXAXt/LMSr;l'::fUXA 

[005 21 RLST;l':*'yXA{cfcft&|g»r:J'-yrffi 
fSW(n)li. A:t)fi-i-X(n). iflllfi^e(n), 

its 



i^tsc ( 1 ) \,zxmyt> 



(1) 



(2) 



»sio8{ca5:>j-rs. 

[00581 fl)#X^ -y^ 1 1 2{i, igJWfl-^c 1 IzX 

19 , h u-::iy^'»iia<^)t ^izh \^--yymmim 

[ 0 0 5 9 1 T vrJ'yPSftS 11 3<±, Sumfi-tA^^. 

t, flDSX^ yf-l 1 Amf^ i^9)VW^^l 1 SC 
[ 0 0 6 0 1 T -f 1 1 5 Ji, 

mmtii:m.Ltim^m^^i 1 6(cai:^-r-i>. w 
^sii 1 6«, igint-f*«iaffit 1 i oav^*>s*»^*') 

-^j tv^d ) S:^aJ§x>f yf-i 1 7{ctiJ:»j-ri.. ^fc. 
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1 mMSi 1 eizxui. m^i 1 6fcpiifi# 

[006 1] flmx^f yf-l 1 7(i. hU-riy/lfflia 

[00621 mWMiSli 1 1 9«. A:>J«^. PlUt^ 
miniiil, 9 yrfSSt/i^k l~k 5 5r#j}i®LSS{; 

[0063] ^mwm 1 2 o{i, A:»]fi-^, tsufi-^ 

^SrattfiL, -yr^Stfi^k l~k 5 5:#asaLS{c 
[ 0 0 6 4 J iXtC. IIS6c7)Jg® 1 (Cfc{t5^l:S<7)^t 

tt. agsioi. agsio2. sgsioa^-eii 
-rnajaf s ^ 1 1 i o i ifyr y y^^^sarojiM? 20 

[0065]^/::, A::J)ffi^<±. x -f -y^yV^MSi^ 1 0 

Sid SfcT. 9 yrmm^k 2^aE^Sit. 21^^ 
r'J yt/^MJEiL^A^e-^tt, -r ^ 'J9Mim3^\ 
0 6{2T, ^'•y7'^ffi^k3^3ftm?fl. BifyT'J 

v^jg»BSiUcA:ftm^<i. T-f i^^/UfSm^Sl 0 7 
tCT. i' yT»mm#k4^SliL$iXl.. 
[ 0 0 6 6 1 y r^fi^SrfliS[$fit#<i^«T ^ 30 

o 9m f i 'J^)\^m.^ 1 1 3 tcai:>j ^ni. . 

[ 0 0 6 7 ] LT, m.^ 1 0 9{CT, JomS^tom 

^«^*^cotas{caj:»] ^tii,bthi,z, ggs 1 1 0 

ix, T-f>''^'>'i'J!)D-^i0 8tcaJ:'j$ixS. 
[ 0 0 6 8 ] ^/c. MSMi-^c 1 \iZXmx^ >yf- 1 1 

§ h ^--y^ffl#BSfi-^*<T -f i^9)i'm^ 1 1 3 

i3t^ai:>]Sfi-5., -etT, T4'J^)V^ 

s. 

[ 0 0 6 9] T-f i^'^'/l'S^ISl 1 5\ZK))^1xk.W^ 

ffi-^ji. sat 1 1 6(cai^i$^i 

-eLT, fl^Sl 16fC. ^IHi^*f||fit li 50 



^^^^2000-91965 
1 0 

fi-^fl^X'f yi-i 1 Tst/agsi 1 8caj*$*i 

[ 0 0 7 0 J mmmm^i.zxmy^^ y f- 1 1 4 ^ i&j 

■^A^iaffit 1 J: w&mmj^wsim 2 

0{cA:^3$ti4. 

[0071] -c-LT. m3mm\9\,zx. x^m 
mmm^mf^•&m.xi:m^^x . RLsr/urfj 

ffilftfi^k 1 ~ k 5 *«#3liS3§tcai:»] . 

[ 0 0 7 2 ] i/c, ^f^sestssi 2 OCT. x■))m,^. 

WmE^RX/mEm. u Srffll . L M S T/Pd" U 
tC J: oT y T^SAimiti^iX. ^S/t/c ^ -y r^L 
«^k l~k 5*<#3IS[3|{z*:;)$fi|,. 

[ 0 0 7 3 ] ^tj. -B, wmm^m^t 1 j: 

^r&i:. SMUISSI 1 8^ji3aLfc^*'J^fi-^*<, flj 
y^l 1 7iS:!Blfi|$fi. -/^-i/mmmT-^ 
h t x-w^mmfmiWSi^ 1 2 0 fcA::» ^ . 

tcRLSr/l^d-'JXAtCioT^ yr^^fitaiL, ^ 
Hfi^sggffiJ: Ofiv^J^^tc L M S r;Prf y XAtc i -7 

T:5' yr^ia:2:^aj-r-&ifc{c:J:0, nxmi^^it^L 
^r*>-4>. L*>t. :5'«yr^S®grOS^a[2^H'ML. IeI 

[0 07 5] (mi(7ymm.2) m2ii. m&<mm^2[z 

2 tc^-r^-fbstcfcv >T . m 1 \.z^tcrm^m t ^^-r 
at«-{co»,^T«, ai tm-^^nLxmrn^mt 

[00761 m2izir^-tmtm±. m i (^t^iZT 

i^'^^^l'^SCSl 21t, fJ^Sl22fc, A'yy:^12 

[ 0 0 7 7 1 T ^ x^'/i'Sstsi 1 1 3{i. mm^^:<i) 
mx^ yf - 1 1 4mT^=Ji'/i-im^i 2 1 tctu^j-r 
s. T 'J^/i^m.?is 1 2 1 ^ini^»f>iifit 2 

5r«mL7tli-^^^J^3Sl 2 2tcti}:f]-ri.. m^^l 2 
2<±. ^li^*^ffit2J:0/h$V^A>SA^^^J^L, 
;*'>y3'l 2 3«. mmE'^imitt2X*)'h^\>^^WL 

[00781 r^i^^S^/l^mS^l 1 5{i. ^^-^y:?! 2 
3<^;</'>y Mfc!i>f,Kffit 1 SrMSCLTtfi^SrWSSl 
1 6fc{i}:;j-ri.. fJ^Sl 1 6{i. 1 2 BiO:* 

1 2 OfcAlJj^tll. A a t:flJSx>r -yf- 11 4 SrSiJfflhr 

[0 07 91 C:<^)J: at. ^Hfi-^T&^BieJ: 0:*:§v^i: 

«.ryl'd'yXA2:^0S;iSCt»wJ:'?. anc^t^k 



(7) 

1 1 

[00801 {mm(r>m^.3)m3ii.m&cr)mm3iiz 

( 0 0 8 1 J 03 (c^-mtSsfi. 0 1 comt^i^izmn 
SI 3 1 ^jiSnL/ii«dt^«s. x-f i^'t^/uji^ 1 1 

3<±, MUft^^JgJ^X^ y ^ 1 1 4&X/mM^l 3 1 10 

Mtfcm^^m^mi 1 6tcttj:>i-rs. ws^i i e 

*>mie»rSi 2 0»cA:»);^nsJ:ot«)#>?.>f -yf-i 
14$rSilWri>. 

[ 0 0 8 2 ] ^<7) J: p {c, mUfi^ioaafflt^S-:? 

r . -y r^cosfitcira-ts ryprf XAimmi 
c 0 0 8 3 1 (mmi7>j&m4 ) 04«. msummAiz 

[ 0 0 8 4 1 04 tCipt^^i. a 1 cO^SItT -f 

'>'f)i^m^i 4 It. 42 1. mx^ -^^ 
1 4 3 fc s-iUn ty::«i£^S5 . x i^s'tvimm 1 1 3o 

SSI 1 5Mfr< i>9H'im.^i4 1 {ctU:*)-r^. r-f 
i^9)Vm^\ 4 Hi, ^Jlft^^^>afit 3*«mL 

fcfi^^W^Si 4 2tcaj:fj-tS. fiJSSi 4 2»i, m. 

mmmf^t 3 ^mx^ y f- 1 

4 3«flj#i6'jwir^fv\ 1 (>cr>miz.m^^hm 

HfcLT. set l-lfclitttl-2<Ot-*>/i>5-fflV^ 
(00851 ^C0j;dtc, P.l^^tS^^^T. rJ' yr 

'n^$'tti:mmmmh:Lt\zk^. 0it:*r 
[0086] (%wmm5)m5\i. mmmsiiz 

s. 

[0087105 iZJri-rmMi. 0 1 «0^tS(C«^ 
X>f .yf-151t. ^tUl 52ti£:iSJnL;tl8ji!i$:« 50 



!^^2000-91 965 
1 2 

^ 1 1 4 . T -f y'rJ'/l'SaL^S 1 1 5at^«^X>f >y f - 1 

5 Hcm-/j-fl., tg^^X^ y-l-l 5 Hi. W^SIl I 6 

^*'J 1 5 2tc{tj:J]U. tg^f^i A-xhJil^3§-r^ 
i:«)l8rr&. 1 5 211. Xi)Lt:^m^-^ 

SmlHlomilfi^i&f^^Si 1 6(cai:»]-rs. m.m 
1 6lll5|n|oMSIfi^l&l3ffif: LT2|aj^S:ff3. 
[0088] :icr>i: o Hirill<^PJIfi^^affit L 

X, 9-y rm.(r)mf^Zim-th nVd U XA 

h-b^ti-^m.-fh^itizx'o. muz^-tmt^^ 
T'# , m *) *iftt^ i6)±t I. ^ fc *^T-# I. . 

[00891 (lliic?m®6 ) 06Ji. iefig«^®6 
fcftS^3l«Ofiij£$:^7'p-y^'0T'S>S. ^rfc. 0 

6 tc^-t^ftstcijv , 0 1 fc^-r^bSfcjta-rs 

^^i-fcoV^T«. 01fcP-«r^^#LTi»HBSr«B&-r 

[0090106 izmwm\i . 0 1 m^izm 

X-f yf - 1 6 1 $:jaSDLfc««5rSS. flJ^X^ y^ 1 

6 1 ji. mmm^c 2 tj; o . h u-^y^wmcDrnti 
i)^<o~^miz}5\,^x^mm.x 1 sr^ssswssi 1 9 

[009 1 1 RLsr/i^d-yxAti, ,^,aisa*^'A§v^ 

0. 7fc:m^L, :£ai^A25:0. 9tcg^L, «J# 

x>f -/^i 6 1«. hu~-y-/w&r>3i^y^/i'St 
x'^-mmx 1 5:ai»?L, wm^JU^A 1 srgisi 

•t?.fc>'^d Sai«a^W§;tl.^fc(iiO. S 

W^^BI5£ L/^J^lcit^^ JjS< f ^ ^ fc *>'T- 
RLSr;Ud'UXi.5rffl<,^^KSS:^<-ri.^fc*< 

[00921 ^fc, ±ietciJiB3L/c#^c7)}g©tcjj(,^ 

LMST;l^::fDXA<0i|iE«|SutLTM^:Sffl5: 
ii^L. ^llfi^fcS-:^V^TfgiE^uS-«#x.*^fc 

t?l»SH'M^Mi:^0l.^t*^'-C^. m0*^i&|fil 

1 0 0 9 3 1 ^mrn. ^m&mmi:msm^ 

^h^xmit^mfS.i-i>zth^mx'$>*) . mmss. 
x/m-^mLi^-th Lxm{mm&t?>zt , 

[ 0 0 9 4 1 ^fc, ±i2#IIJgo?g®fc:fcv^T. 

[0095] 



(8) 

1 3 

■v9m 

[03 1 misimm.3tzmhmit^mLf:^-ffv lo 
[04 ] mk<mmAi.zi5^ihm^k^mm^r'o 
[05 ] m.<mm5iizmhmm>mm:mzr'a 

[07 ] Wkmimm^ii^'tr'a y m 

101. 102. 10 3. 110 jSSS 20 



!t$ii20 0 0-91 96 5 
1 4 

104. 105. 106. 107. Ill r^'Ji'Jl' 



1 08 




109 




1 1 2 




1 1 3 




1 14 




1 1 5 




116 




1 2 1 




12 2 




123 




131 




14 1 




142 




143 




1 5 1 




152 




161 





(10) 



2000-91965 




(11) 



!Kffl2 00 0-91 96 5 



ims] 



CO 




(12) 



!RfBH2000- 



91965 




(13) 



^M2000-9 1 965 




(14) 



!fif^2000-91 965 




(15) 



^^2000-9 1965 




F5^-ix(##) 5JQ23 AAOl AB03 AB06 AB08 A(X)2 
ACQS AD05 AD06 
5K046 AA05 BB05 EE02 EE06 EEIO 
EE47 EFll EF15 EF17 



JP,2000.091965,A PETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equalizer and the identification approach which are 

used for digital mobile communication system. 

[0002] 

[Description of the Prior Art] In a radio communications system, the signal transmitted from the 
transmitter is received by the receiver as a synthetic wave of the wave which repeated reflection and 
dispersion. Since the arrival time amount of each wave changes. with die length of a propagation path, on 
a radio-transmission way, signals cause interference mutually, 

[0003] In the digital mobile communications which perform high-speed digital transmission, if signals 
cause interference mutually, the judgment of the signal in decode processing of a receiving side will 
become difficult, and the error rate of data will increase remarkably. For this reason, in a receiving side, 
the wave of an input signal is orthopedically operated with an equalizer, and the effect of interference 
between signals is reduced. 

[0004] Hereafter, a judgment feedback mold equalizer is explained to an example about the 
configuration and actuation of the conventional equalizer. ^DrawinpTl is the block diagram showing the 
configuration of the conventional equalizer. 

[0005] It delays at a time one sampling period of input signals of the equalizer shown in drawing 7 by 
passing the delay machine 1, the delay machine 2, and the delay machine 3, respectively. 
[0006] Moreover, the multiplication of the input signal is carried out in the tap multiplier signal kl with 
a digital multiplier 4. Similarly the multiplication of the input signal which carried out 1 sampling- 
period delay is carried out in the tap multiplier signal k2 with a digital multiplier 5, the multiplication of 
the input signal which carried out 2 sampling-period delay is carried out in the tap multiplier signal k3 
with a digital multiplier 6, and the multiplication of the input signal which carried out 3 sampling-period 
delay is carried out in the tap multiplier signal k4 with a digital multiplier 7. 

[0007] Each signal by which multiplication was carried out in the tap multiplier signal is added with the 
digital adder 8, and the added signal (henceforth an "addition signal") is outputted to the judgment 
machine 9 and the digital subtractor 13. And the signal transmitted from the transmitter is presumed 
with the power value of an addition signal with the judgment vessel 9. After the presumed signal 
(henceforth a "presumed signal") passes the delay machine 10 and is delayed one sampling period while 
it is outputted to other devices, with a digital multiplier 1 1, it is made to carry out the multiplication of 
the tap multiplier signal k5, and is inputted into the digital adder 8. 

[0008] Here, generally the transmitter of mobile communications inserts a known training signal 
sequence before the message of a sending signal. On the other hand, since the equalizer of the receiving 
inside of a plane is fitted to a line characteristic, while memorizing the same reference-sign sequence for 
training as a training signal sequence and having received the training signal sequence, identification 
processing is performed using the reference-sign sequence for training. The period which has received 
the training period, the call, and the message for the period which has received the training signal 
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sequence hereafter is called a message period. 

[0009] By changing and controlling a circuit changing switch 12 by the control signal cl, the reference 
sign for training is inputted into the digital subtractor 13 at the time of a training period, and a presumed 
signal is inputted into the digital subtractor 13 at the time of a message period. 

[0010] And the signal (henceforth an "error signal") which the reference sign for training or a presumed 
signal is subtracted from an addition signal, and expresses a judgment error with the digital subtractor 13 
is computed, and it is outputted to the renewal section 14 of a multiplier. 

[001 1] And from the tap multiplier in front of 1 symbol period memorized by an input signal, an error 
signal, and memory 15 in the renewal section 14 of a multiplier using predetermined algorithms, such as 
a RLS (Recursive Least Square) algorithm, a tap multiplier signal is computed and the updated tap 
multiplier signals kl-k5 are outputted to each multiplier and memory 15. 

[0012] Thus, by computing a tap multiplier signal using a predetermined algorithm, and updating a tap 
multiplier, conventional identification equipment follows fluctuation of a circuit and is performing 
identification processing. 
[0013] 

[Problem(s) to be Solved by the Invention] Here, a RLS algorithm has many amounts of operations of 

renewal of a tap multiplier, although the precision of a tap multiplier and a convergence rate are 
excellent. On the other hand, although an LMS (Least Mean Square) algorithm has few amounts of 
operations, its convergence rate is slow. 

[0014] Since one algorithm decided beforehand was used for the conventional equalizer and it updated a 
tap multiplier, it was not able to aim at coexistence of reduction of convergence rates of maintenance 
and the amount of operations. 

[0015] This invention being made in view of this point, and maintaining a convergence rate, moreover, 
the amount of operations of renewal of a tap multiplier is reduced, and it aims at offering the equalizer 
and the identification approach of following fluctuation of a circuit.. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention judges magnitude with error etc. and chooses the algorithm of the renewal operation of a tap 
multiplier based on a judgment result. 
[0017] 

[Embodiment of the Invention] the 1st voice of this invention - the equalizer which can be set like takes 

the configuration possessing two or more renewal means of a multiplier by which a mutually different 
algorithm performs the renewal operation of a tap multiplier, a judgment means to judge whether it is 
necessary to change an algorithm or not, and the algorithm control means that chooses any of said 
renewal means of a multiplier they are based on the judgment result of this judgment means. 
[0018] A renewal means of the 1st multiplier by which the 2nd mode of this invention performs the 
renewal operation of a tap multiplier with a RLS algorithm in the equalizer of the 1st mode, A renewal 
means of the 2nd multiplier by which an LMS algorithm performs the renewal operation of a tap 
multiplier is provided. An algorithm control means The renewal means of the 1st multiplier is chosen 
until it is judged with it being necessary to change an algorithm with a judgment means, and if judged 
with it being necessary to change an algorithm with a judgment means, the configuration which chooses 
the renewal means of the 2nd multiplier will be taken. 

[0019] By these configurations, maintaining a convergence rate, since a tap multiplier is computed with 
a RLS algorithm, and a tap multiplier can be computed with an LMS algorithm when an error signal is 
lower than a threshold when an error signal is higher than a threshold, moreover, the amount of 
operations of renewal of a tap multiplier can be reduced, and fluctuation of a circuit can be followed. 
[0020] The 3rd mode of this invention takes the configuration possessing an oblivion multiplier change 
means to choose from two or more candidates the oblivion multiplier inputted into the renewal means of 
the 1st multiplier, in the equalizer of the 2nd mode. 

[0021] By this configuration, since an oblivion multiplier can be changed, compared with the case where 
an oblivion multiplier is fixed, convergence can be made quick, and the section using a RLS algorithm 



http://vmw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/14/2007 



JP,2O00-091965,A [DETAILED DESCRIPTION] 



Pages of 8 



can be shortened. 

[0022] The configuration the 4th mode of this invention judges that needs to change an algorithm when, 
as for a judgment means, an error signal exceeds the 1st threshold in the equalizer of either the 1st mode 
thru/or the 3rd mode is taken. 

[0023] By this configuration, since the algorithm used for renewal of a tap multiplier can be changed by 
whether an error signal is larger than a threshold, a complicated circuit cannot be needed, but 
improvement in the speed of a convergence rate and coexistence of the amount reduction of operations 
can be aimed at, and an error rate property can be improved. 

[0024] The 5th mode of this invention possesses a count means to count a count with an error signal 
smaller than the 2nd threshold, in the equalizer of either the 1st mode thru/or the 3rd mode, and a 
judgment means takes the configuration judge that needs to change an algorithm, when the count which 
said count means counted exceeds the 1st threshold. 

[0025] Since the algorithm which an error signal uses for renewal of a tap multiplier by this 
configuration based on the count judged that is larger than a threshold can be changed, from the 4th 
mode, improvement in the speed of a convergence rate and coexistence of the amount reduction of 
operations can be aimed at further, and an error rate property can be improved. 
[0026] The 6th mode of this invention possesses an addition means to integrate an error signal, in the 
equalizer of either the 1st mode thru/or the 3rd mode, and a judgment means takes the configuration 
judge that needs to change an algorithm, when the addition value of the error signal outputted from said 
addition means exceeds the 1st threshold. 

[0027] By this configuration, since the algorithm used for renewal of a tap multiplier can be changed 
based on the addition value of an error signal, from the 4th mode, improvement in the speed of a 
convergence rate and coexistence of the amount reduction of operations can be aimed at further, and an 
error rate property can be improved. 

[0028] The 7th mode of this invention takes the configuration which possesses a threshold change 
means to choose the 1st threshold from two or more thresholds, by whether an error signal exceeds the 
3rd threshold in the equalizer of either the 1st mode thru/or the 6th mode. 

[0029] Since the threshold used as the criterion of whether to change the algorithm used for renewal of a 
tap multiplier based on an error signal is controllable by this configuration, from the 4th mode, 
improvement in the speed of a convergence rate and coexistence of the amount reduction of operations 
can be aimed at further, and an error rate property can be improved. 

[0030] A judgment means takes the configuration to which the 8th mode of this invention makes the last 
error signal the 1st threshold in the equalizer of either the 1st mode thru/or the 6th mode. 
[003 1] By this configuration, since it can judge whether the algorithm used for renewal of a tap 
multiplier is changed by making the last error signal into a threshold, from the 4th mode, improvement 
in the speed of a convergence rate and coexistence of the amount reduction of operations can be aimed 
at further, and an error rate property can be improved. 

[0032] The communication terminal in the 9th mode of this invention carries the equalizer of either the 
1st mode thru/or the 8th mode, and takes the configuration which operates the wave of an input signal 
orthopedically using said equalizer. 

[0033] The base station equipment in the 10th mode of this invention carries the equalizer of either the 
1st mode thru/or the 8th mode, and takes the configuration which operates the wave of an input signal 
orthopedically using said equalizer, 

[0034] The radio communications system in the 1 1th mode of this invention carries the equalizer of 
either the 1st mode thru/or the 8th mode in either [ at least ] mobile station equipment or base station 
equipment, and takes the configuration which performs radio. 

[0035] The identification approach in the 12th mode of this invention judges whether it is necessan/ to 
change the algorithm for performing the renewal operation of a tap multiplier, and takes the approach of 
choosing the algorithm used based on this judgment result. 

[0036] It performs the renewal operation of a tap multiplier with a RLS algorithm until it judges that the 
13th mode of this invention needs to change an algorithm in the identification approach of the 12th 
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mode, and if judged with it being necessary to change an algorithm, it will take how an LMS algorithm 
performs the renewal operation of a tap multiplier. 

[0037] By these approaches, maintaining a convergence rate, since a tap multiplier is computed with a 
RLS algorithm, and a tap multiplier can be computed with an LMS algorithm when an error signal is 
lower than a threshold when an error signal is higher than a threshold, moreover, the amount of 
operations of renewal of a tap multiplier can be reduced, and fluctuation of a circuit can be followed. 
[0038] The 14th mode of this invention takes the approach of choosing from two or more candidates the 
oblivion multiplier used for a RLS algorithm in the identification approach of the 13th mode. 
[0039] By this approach, since an oblivion multiplier can be changed, compared with the case where an 
oblivion multiplier is fixed, convergence can be made quick, and the section using a RLS algorithm can 
be shortened. 

[0040] The 1 5th mode of this invention takes the approach judge that needs to change an algorithm, 
when an error signal exceeds the 1st threshold in the identification approach of either the 12th mode 
thru/or the 14th mode. 

[0041] By this approach, since the algorithm used for renewal of a tap multiplier can be changed by 
whether an error signal is larger than a threshold, a complicated circuit cannot be needed, but 
improvement in the speed of a convergence rate and coexistence of the amount reduction of operations 
can be aimed at, and an error rate property can be improved. 

[0042] The 16th mode of this invention takes the approach judge that needs to change an algorithm, 
when the count among which the error signal counted and counted the count smaller than the 2nd 
threshold in the identification approach of either the 12th mode thru/or the 14th mode exceeds the 1st 
threshold. 

[0043] By this approach, since the algorithm which an error signal uses for renewal of a tap multiplier 
based on the count judged that is larger than a threshold can be changed, from the 15th mode, 
improvement in the speed of a convergence rate and coexistence of the amount reduction of operations 
can be aimed at further, and an error rate property can be improved. 

[0044] The 17th mode of this invention takes the approach judge that needs to change an algorithm, 
when an error signal is integrated and the addition value of an error signal exceeds the 1st threshold in 
the identification approach of either the 12th mode thru/or the 14th mode. 

[0045] By this approach, since the algorithm used for renewal of a tap multiplier can be changed based, 
on the addition value of an error signal, from the 15th mode, improvement in the speed of a convergence 
rate and coexistence of the amount reduction of operations can be aimed at further, and an error rate 
property can be improved. 

[0046] The 18th mode of this invention takes the approach of choosing the 1st threshold from two or 
more thresholds by whether an error signal exceeds the 3rd threshold in the identification approach of 
either the 12th mode thru/or the 17th mode. 

[0047] Since the threshold used as the criterion of whether to change the algorithm used for renewal of a 

tap multiplier based on an error signal is controllable by this approach, from the 15th mode, 

improvement in the speed of a convergence rate and coexistence of the amount reduction of operations 

can be aimed at further, and an error rate property can be improved by it. 

[0048] The 19th mode of this invention takes the approach of making the last error signal the 1st 

threshold in the identification approach of either the 12th mode thru/or the 17th mode. 

[0049] By this approach, since it can judge whether the algorithm used for renewal of a tap multiplier is 

changed by making the last error signal into a threshold, from the 15th mode, improvement in the speed 

of a convergence rate and coexistence of the amount reduction of operations can be aimed at further, and 

an error rate property can be improved. 

[0050] Hereafter, the gestalt of operation of this invention is explained to a detail with reference to an 
accompanying drawing. In addition, in the following explanation, a judgment feedback mold equalizer 
is used as an equalizer. Moreover, the following each control signal and each threshold in explanation 
are beforehand set up by the user etc., and are outputted to an equalizer from the control section which is 
not shown in each drawing. 
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[005 1] Moreover, in the following explanation, a RLS algorithm and an LMS algorithm are used as a 
renewal algorithm of a multiplier. 

[0052] Updating tap multiplier W (n) in a RLS algorithm is called for by the formula (1) shown below 
using an input signal X (n\ error signal e (n), the oblivion multiplier lambda, and the natural number n. 
W(n)=W(n- 1 )+K(n)e(n))K(n)=T(n}/^^ 
T(n) =P(n.l) X (n) /lambaaTO^)=P (n-1) / lambda-K (n) T (n) (1) 

Updating tap multiplier W (n) in an LMS.algorithm is called for by the formula (2) shown below using 
an input signal X (n), error signal e (n), a correction factor u (0< u<l), and the natural number n. 
[0053] 

W(n)=W(n.l)+uX(n)e(n)(2) ^ 

(Gestalt 1 of operati on) !DM\jy^mg-:li i s the block diagram showing the configuration of the equalizer in the 
gestalt 1 of operation of this invention. 

[0054] In the equalizer shown in drawing 1 , the delay machine 101, the delay machine 102, and the 
delay machine 103 carry out 1 sample period delay of the input signal. A digital multiplier 104 carries 
out the multiplication of the tap multiplier signal kl to an input signal. A digital multiplier 105 carries 
out the multiplication of the tap multiplier signal k2 to the input signal of 1 sample period delay. A 
digital multiplier 106 carries out the multiplication of the tap multiplier signal k3 to the input signal of 2 
sample periods delay. A digital multiplier 107 carries out the multiplication of the tap multiplier signal 
k4 to the input signal of 3 sample periods delay. 

[0055] The digital adder 108 outputs the signal (henceforth an "addition signal") adding two or more 
signals by which multiplication was carried out in each tap multiplier signal. 

[0056] With the power value of an addition signal etc., the judgment machine 109 presumes the signal 
transmitted from the transmitter, and outputs the presumed signal (henceforth a "presumed signal"). 
[0057] The delay machine 1 10 carries out 1 sample period delay of the presumed signal, and a digital 
multiplier 1 1 1 carries out the multiplication of the tap multiplier signal k5 to the presumed signal which 
carried out 1 sample period delay, and it outputs it to an adder 108. 

[0058] A circuit changing switch 1 12 outputs the signal which chose the reference sign for training at 
tiie time of a training period, and chose and chose the presumed signal with the contro l si gnal cl at the 
time of a message period to the digital subtracter 113. 

[0059] The digital subtracter 113 subtracts the reference sign for training, or a presumed signal from an 
addition signal, computes the signal (henceforth an "error signal") showing a judgment error, and 
outputs it to a circuit changing switch 1 14 and the digital subtracter 115. 

[0060] The digital subtracter 115 outputs the signal which subtracted the threshold tl from the error 
signal to the judgment machine 1 16. It judges whether the judgment machine 116 has an error signal 
higher than a threshold tl, and the control signal (henceforth a "judgment control signal") based on a 
judgment result is outputted to a circuit changing switch 1 17. In addition, not using the digital subtracter 
1 15, an error signal and a threshold tl may be inputted into the judgment machine 116, and the size of 
an error signal and a threshold tl may be judged with the judgment vessel 1 16. 

[0061] A circuit changing switch 1 17 outputs the judgment control signal inputted from the fixed period 
and judgment machine 1 16 from the beginning of a training period to a circuit changing switch 1 14. 
Moreover, a circuit changing switch 117 feeds back a judgment control signal via the delay machine 
1 18, and performs change control itself. The delay machine 1 18 carries out 1 sample period delay of the 
judgment control signal. 

[0062] The renewal section 1 19 of a multiplier inputs an input signal, an error signal, and an oblivion 
multiplier, computes a tap multiplier with a RLS algorithm, and outputs the tap multiplier signals kl-k5 
to each multiplier. 

[0063] The renewal section 120 of a multiplier inputs an input signal, an error signal, and a correction 
factor, computes a tap multiplier with an LMS algorithm, and outputs the tap multiplier signals kl-k5 to 
each multiplier. 

[0064] Next, identification processing of the equalizer in the gestalt 1 of operation is explained. It delays 
at a time one sampling period of input signals inputted into the equalizer by passing the delay machine 
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101, the delay machine 102, and the delay machine 103, respectively. 

[0065] Moreover, the multiplication of the input signal is carried out in the tap multiplier signal kl with 
a digital multiplier 104. Similarly the multiplication of the input signal which carried out 1 sampling- 
period delay is carried out in the tap multiplier signal k2 with a digital multiplier 105, the multiplication 
of the input signal which carried out 2 sampling-period delay is carried out in the tap multiplier signal 
k3 with a digital multiplier 106, and the multiplication of the input signal which carried out 3 sampling- 
period delay is carried out in the tap multiplier signal k4 with a digital multiplier 107. 
[0066] Each signal by which multiplication was carried out in the tap multiplier signal is added with the 
digital adder 108, and an addition signal is outputted to the judgment machine 109 and the digital 
subtractor 113. 

[0067] And while the signal transmitted from the transmitter is presumed and a presumed signal is 
outputted to other devices by the power value of an addition signal with the judgment vessel 109, after 
passing the delay machine 1 10 and delaying one sampling period, the multiplication of the tap multiplier 
signal k5 is carried out with a digital multiplier 1 1 1, and it is outputted to the digital adder 108. 
[0068] Moreover, by changing and controlling a circuit changing switch 1 12 by the control signal cl, 
the reference sign for training is outputted to the digital subtractor 1 13 at the time of a training period, 
and a presumed signal is outputted to the digital subtractor 1 13 at the time of a message period. And 
with the digital subtractor 1 13, an error signal is computed by the reference sign for training or a 
presumed signal being subtracted from an addition signal, and it is outputted to a circuit changing switch 
1 1 4 and the digital subtractor 115. 

[0069] The error signal inputted into the digital subtractor 1 15 has a threshold tl subtracted, and is 
outputted to the judgment machine 1 16. And it is judged with the judgment vessel 1 1 6 whether an error 
signal is higher than a threshold tl, and the judgment control signal based on the judgment result is 
outputted to a circuit changing switch 1 1 7 and the delay machine 118. 

[0070] By controlling a circuit changing switch 1 14 by the judgment control signal, when an error signal 
is higher than a threshold tl, an error signal is inputted into the renewal machine 1 19 of a multiplier, and 
when an error signal is lower than a threshold tl, an error signal is inputted into the renewal machine 
120 of a multiplier. 

[0071] And the tap multiplier signals kl-k5 by which the tap multiplier was computed and updated with 
the RLS algorithm in the renewal section 1 19 of a multiplier using the input signal, the error signal, and 
the oblivion multiplier lambda are outputted to each multiplier. 

[0072] Moreover, the tap multiplier signals kl-k5 by which the tap multiplier was computed and 
updated with the LMS algorithm in the renewal section 120 of a multiplier using the input signal, the 
error signal, and the correction factor u are outputted to each multiplier. 

[0073] In addition, once an error signal becomes lower than a threshold tl, an error signal will be 
inputted into the renewal machine 120 of a multiplier until the error judging signal which passed 
through the delay circuit 1 18 has a circuit changing switch 1 17 controlled and a message period expires. 
[0074] Thus, maintaining a convergence rate by computing a tap multiplier with a RLS algorithm, and 
computing a tap multiplier with an LMS algorithm, when an error signal is lower than a threshold, when 
an error signal is higher than a threshold, moreover, the amount of operations of renewal of a tap 
multiplier can be reduced, and fluctuation of a circuit can be followed. 

[0075] (Gestalt 2 of operation) Dfawmgr2» is the block diagram showing the configuration of the 
equalizer in the gestalt 2 of operation. In addition, in the equalizer shown in drawing 2 , about the part 
which is common in the equalizer shown in drawing 1 , the same sign as drawing 1 is attached and 
explanation is omitted. 

[0076] The equalizer shown in drawing 2 takes the configuration which added the digital subtractor 121, 
the judgment machine 122, and the counter 123 to the equalizer of drawing 1 . 

[0077] The digital subtractor 113 outputs an error signal to a circuit changing switch 1 14 and the digital 
subtractor 121. The digital subtractor 121 outputs the signal which subtracted the threshold t2 from the 
error signal to the judgment machine 122. Judging whether the judgment machine 122 has an error 
signal smaller than a threshold t2, a counter 123 counts a count with an error signal smaller than a 
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threshold t2. 

[0078] The digital subtractor 115 outputs the signal which subtracted the threshold tl from the number 
of counts of a counter 123 to the judgment machine 1 16. If the number of counts of a counter 123 
exceeds a threshold tl, the judgment machine 1 16 will control a circuit changing switch 1 14 so that an 
error signal is inputted into the renewal machine 120 of a multiplier. 

[0079] Thus, by changing the algorithm which an error signal uses for renewal of a tap multiplier based 
on the count judged that is larger than a threshold, from the equalizer shown in drawing 1 , improvement 
in the speed of a convergence rate and coexistence of the amount reduction of operations can be aimed 
at, and an error rate property can be improved. 

[0080] (Gestalt 3 of operation) ©r^mgiS is the block diagram showing the configuration of the 
equalizer in the gestalt 3 of operation. In addition, in the equalizer shown in drawing 3 , about the part 
which is common in the equalizer shown in drawing 1 , the same sign as drawing 1 is attached and 
explanation is omitted. 

[0081] The equalizer shown in drawing 3 takes the configuration which added the integrator 13 1 to the 
equalizer of drawing 1 . The digital subtractor 113 outputs an error signal to the connection switch 1 14 
and an integrator 131. An integrator 131 integrates an error signal and outputs the addition value to the 
digital subtractor 115. The digital subtractor 1 15 outputs the signal which subtracted the threshold tl 
from the addition value of an error signal to the judgment machine 1 16. If the addition value of an error 
signal exceeds a threshold tl, the judgment machine 1 16 will control a circuit changing switch 1 14 so 
that an error signal is inputted into the renewal machine 120 of a multiplier. 

[0082] Thus, by changing the algorithm used for renewal of a tap multiplier based on the addition value 
of an error signal, from the equalizer shown in drawing 1 , improvement in the speed of a convergence 
rate and coexistence of the amount reduction of operations can be aimed at, and an error rate property 
can be improved. 

[0083] (Gestalt 4 of operation) ®raMig^4} is the block diagram showing the configuration of the 
equalizer in the gestalt 4 of operation. In addition, in the equalizer shown in drawing 4 , about the part 
which is common in the equalizer shown in drawing 1 , the same sign as drawing 1 is attached and 
explanation is omitted. 

[0084] The equalizer shown in drawing 4 takes the configuration which added the digital subtractor 141, 
the judgment machine 142, and the circuit changing switch 143 to the equalizer of drawing 1 . The 
digital subtractor 113 outputs an error signal to a circuit changing switch 1 14, the digital subtractor 115, 
and the digital subtractor 141. The digital subtractor 141 outputs the signal which subtracted the 
threshold t3 from the error signal to the judgment machine 142. The judgment machine 142 performs 
change control of a circuit changing switch 143 by whether an error signal exceeds a threshold t3, and 
chooses which shall be used between threshold tl-1 and threshold tl-2 as a threshold used for the 
judgment of the judgment machine 116. 

[0085] Thus, by controlling the threshold used as the criterion of whether to change the algorithm used 
for renewal of a tap multiplier based on an error signal, from the equalizer shown in drawing 1 , 
improvement in the speed of a convergence rate and coexistence of the amount reduction of operations 
can be aimed at, and an error rate property can be improved. 

[0086] (Gestalt 5 of operation^ ©rawinpS is the block diagram showing the configuration of the 
equalizer in the gestalt 5 of operation. In addition, in the equalizer shown in drawing 5 , about the part 
which is common in the equalizer shown in drawing 1 , the same sign as drawing 1 is attached and 
explanation is omitted. 

[0087] The equalizer shown in drawing 5 takes the configuration which added the connection switch 
151 and memory 152 to the equalizer of drawing 1 . The digital subtractor 1 13 outputs an error signal to 
a circuit changing switch 114, the digital subtractor 115, and the connection switch 15 1 . It connects with 
the judgment control signal outputted from the judgment machine 1 16, and the connection switch 151 
outputs an error signal to memory 152, and if after [ connection ] 1 burst-interval progress is carried out, 
it will cut it. Memory 1 52 outputs the last error signal which memorized the inputted error signal 
temporarily, and has been memorized when an error signal is newly inputted to the judgment machine 
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1 16. The judgment machine 1 16 judges by making the last error signal into a threshold. 
[0088] Thus, from the equalizer which shows drawing 1 by judging whether the algorithm used for 
renewal of a tap multiplier is changed by making the last error signal into a threshold, improvement in 
the speed of a convergence rate and coexistence of the amount reduction of operations can be aimed at, 
and an error rate property can be improved. 

[0089] (Gestalt 6 of operation) ®.ra^gC6) is the block diagram showing the configuration of the 
equalizer in the gestalt 6 of operation. In addition, in the equalizer shown in drawing 6 , about the part 
which is common in the equalizer shown in drawing 1 , the same sign as drawing 1 is attached and 
explanation is omitted. 

[0090] The equalizer shown in drawing 6 takes the configuration which added the circuit changing 
switch 161 to the equalizer of drawing 1 . If a circuit changing switch 161 outputs the oblivion 
multiplier lambda 1 to the renevval section 1 19 of a multiplier in a fixed period from the beginning of a 
training period and it passes over this fixed period with a control signal c2, it will output the oblivion 
multiplier lambda 2 to the renewal section 1 19 of a multiplier. 

[0091] The one where an oblivion multipher is larger a RLS algorithm Since the convergence rate is 
quick, the oblivion multiplier lambda 1 is set as 0.7, and the oblivion multiplier lambda 2 is set as 0.9, 
for example. A circuit changing switch 161 By changing an oblivion multiplier, compared with the case 
where an oblivion multiplier is fixed, convergence can be made quick, and the section using a RLS 
algorithm can be shortened as the oblivion multiplier lambda 1 is chosen to 3 symbol eye of a training 
period and the oblivion multiplier lambda 1 is chosen after it. 

[0092] In addition, in the gestalt of each operation explained above, it is also possible to set up a 
different value as a correction factor u of an LMS algorithm, and to change a correction factor u based 
on an error signal. Thereby, improvement in the speed of the further convergence rate and coexistence of 
the amount reduction of operations can be aimed at, and an error rate property can be improved. 
[0093] Moreover, this invention is possible also for constituting an equalizer, combining the gestalt of 
each operation suitably, and can also use [ changing the number of a delay machine and a multiplier and 
constituting an equalizer, and ] a bit shift circuit instead of a multiplier. 

[0094] Moreover, in the gestalt of each above-mentioned implementation, although explained using a 
judgment feedback mold equalizer as an equalizer, this invention is not restricted to this, and even if it 
uses a maximum likelihood sequence estimation mold equalizer, the same effectiveness can be acquired. 

[0095] 

[Effect of the Invention] As explained above, according to the equalizer and the identification approach 
of this invention, maintaining a convergence rate, moreover, the amount of operations of renewal of a 
tap multiplier can be reduced, and fluctuation of a circuit can be followed. 

[Translation done ] 



http ://vAvw4 , i pdl . nci pi . go.j p/cgi -bin/tran_web_cgi_ejj e 



3/14/2007 



